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(57) Summary 

Problem - To be able to do an efficient rewrite when it becomes necessary to rewrite the 
control program either because a bug has been found in the control program of the 
vending machine main box, or in order to perform an up-grade. 

Solution - A flash ROM is used for the ROM to store the control program for the main 
box (3) of the vending machine (1). Meanwhile, the control program of the vending 
machine (1) is read by the portable terminal (2) after a connection is made between the 
portable terminal (2) and the vending machine (1) during a normal operation, and after 
the new control program is transmitted to the vending machine (1) from the portable 
terminal (2), the control program that was written to the above-mentioned Flash ROM is 
rewritten. At that time, the control program was transmitted after data compression. 

Diagram: 

(1) Vending machine 

(2) Portable terminal 

(3) Main Box 

(4) Optical adaptor 

(5) Coin processor mechanism controller 

(6) Display control section 

(7) Transaction mechanism controller 

[Claim(s)] 

[Claim 1] The vending-machine main box is equipped with a control program input 
terminal and is characterized by having the control program of the vending machine 
written to a flash ROM. 

[Claim 2] The portable terminal used for the vending machine is characterized by being 
able to read the control program of the vending machine. 



[Claim 3] 



A method for rewriting a vending machine control program, said method being 
characterized by the ability to rewrite a control program that has been written into the 
flash ROM, and the transmission of the vending machine control program written to the 
flash ROM of a vending machine main box, said control program being read from a 
portable terminal. 

[Claim 4] 

The method for rewriting a vending machine control program of claim 3, characterized 
by transmission of a control program from a portable terminal, where said 
communication between a portable terminal and a vending machine occurs during normal 
operation. 

[Claim 5] 

The method for rewriting a vending machine control program of claim 3 or claim 4 
characterized by compressing and transmitting the control program. 

[Description] 

[0001] 

[The technical field to which invention belongs] This invention comprises a vending- 
machine control program rewriting method that uses a vending-machine main box, a 
portable terminal, and the method to rewrite the program efficiently when necessary to 
rewrite a control program, if a bug is found in the control program of a vending-machine 
main box or in order to upgrade. 

[0002] 

[Description of Prior Art] In software engineering, it is impossible to remove all bugs 
from a program, and the control program of a vending machine is no exception. When a 
bug is found in the control program of the main box of a vending machine installed in a 
commercial venue, it is necessary to exchange the conventional ROM into which the 
control program is written, in all vending machines where that control program is used. 
Moreover, it is the same situation when upgrading to add a new function to the control 
program. 

[0003] 

[Problem(s) to be Solved by the Invention] As the number of the vending machines 
increases, exchanging the ROM of all such vending machines results in a large 
expenditure of time and a high cost. 

[0004] 

This invention solves this problem by enabling efficient rewriting of a control program of 
a vending machine main box, when it becomes necessary to rewrite the control program 
because a bug was foimd or to upgrade. 

[0005] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, 
it was assumed that the vending-machine main box of this invention is equipped with a 
control program input terminal, and moreover, the control program of the vending 



machine must be written to a Flash ROM. Also, we must assume that the portable 
terminal used with the vending machine m this invention is able to read the control 
program of the vending machine. 

[0006] Furthermore, with the method of rewriting the vending machine control program 
of this invention, the control program for the vending machine main box, which has 
written the control program, is transmitted from the portable terminal, which has read the 
vending machine control program, to the Flash ROM, and then the control program 
currently written in the above-mentioned flash ROM is rewritten. 

[0007] Moreover, when communicating between a portable terminal and a vending 
machine during normal operation, the control program is transmitted from the portable 
terminal. Furthermore, the control program is transmitted after being compressed. 

[0008] [Embodiments of the Invention] Hereafter, the nature of the implementation of 
this invention is explained in detail based on diagrams. Diagram 1 shows the state in 
which the vending machine and the hand-held terminal are commimicating. Diagram 1 
constitutes: (1) vending machine (2) hand-held terminal (3) main box (4) optical adaptor 
(5) coin processor mechanism control section (6) display control section (7) transaction 
mechanism control. 

[0009] As shown in diagram 2, the main box (3) has a CPU (8) (Central Processing Unit), 
a RAM (9) (Random Access Memory) used as its memory, a flash ROM (10)(Read Only 
Memory), and a ICl 1 clock that outputs time data, and controls the terminal-control 
sections for the vending machine (1), such as the coin processor mechanism control 
section (5), the display-control section (6), and the transaction mechanism control (7). 
This control is executed by the control program stored in the Flash ROM (10). With an 
existing vending machine main box, the control program makes use of a type of ROM 
that cannot be rewritten, and if there is a bug in the control program, there is no choice 
but to exchange the ROM. In contrast, the vending machine (1) in this invention utilizes a 
Flash ROM (10), which can be rewritten. 

[0010] Although RAM is more common for rewritable memory, if a control program is 
stored in RAM, and because the data will be erased if the power goes out, the control 
program must be loaded after the vending machine is installed and power is supplied, 
which takes a great deal of time. 

Accordingly, with this invention, utilizing a Flash ROM not only makes it possible to 
rewrite after (installation), it makes it possible to write the first control program during 
the manufacturing stage at the factory. 

[001 1] Incidentally, in order to maintain and manage nimierous vending machines 
installed throughout a township, a maintenance and management worker called a 
"vending machine attendant" is required. The attendant patrols each vending machine 
periodically, and performs data collection on product supply and sales, etc. Furthermore, 
when the attendant collects the sales data fi-om a vending machine, he puts the hand-held 
terminal (2) against the optical adaptor (4) of the vending machine (1), and it 



communicates with the main box (3), and the sales data currently held in the memory in 
the main box (3) are extracted. After the attendant collects the sales data from each 
vending machine in this manner and returns to the workplace, the hand-held terminal (2) 
is connected to a personal computer, as shown in diagram 3, and the sales data collected 
is totaled after being read to the computer. 

[0012] With this invention, when a bug is found in the control program of the main box 
(3) of a vending machine (1) and rewriting of the control program becomes necessary, the 
vending machine attendant can rewrite the control program while conducting his ordinary 
job, by using a portable terminal like the hand-held terminal used to collect sales data 
from each vending machine. 

[0013] That is, when the need for rewriting of a control program arises, the control 
program for the vending machine (1) has been pre-loaded in the hand-held terminal (2), 
and when the hand-held terminal and the vending machine communicate in a day-to-day 
operation, the control program is automatically transmitted. If done in this manner, the 
attendant patrols the vending machines the same as usual, and while collecting sales data, 
a transmission of the control program can be conducted without the attendant being 
aware of it. 

[0014] The method for loading the control program into the hand-held terminal (2) is that 
the control program is pre-loaded on a personal computer (12), and when the hand-held 
terminal is connected to the computer (12), the control program that was stored is loaded 
into the hand-held terminal (2). It follows that, to store the control program on the 
personal computer (12), the program, which was created at a special station, can be 
loaded through a floppy disk, or a modem (13) over a public line (14). 

[0015] Moreover, in order to load the control program stored in the personal computer 
(12) onto a hand-held terminal (2), as mentioned above, the attendant calculates the sales 
on the computer (12) at the end of the workday and at that time the control program that 
was stored on the computer (12) should be transmitted to the hand-held terminal. It 
follows that, ordinarily, because the data from the vending machines that were tended 
that day are downloaded to the hand-held terminal, the control program that was stored 
should be transmitted at that time. In addition, it is transmitted along with the model 
number of the vending machine. 

[0016] In this manner, after the control program stored in the hand-held terminal (2) is 
transmitted to the vending machine (1), the vending machine (1) receives it, and then the 
process of rewriting the contents of the Flash ROM (1) becomes necessary, that process 
also occurring in the CPU (8). It becomes necessary to store the program for this process 
in a different area to the control program that needs to be rewritten. The program that 
performs this basic process utilizes a built-in ROM as the CPU (8), and it can be written 
in that ROM, or, an un-rewritable area of the Flash ROM (10) can be allocated to it, and 
it could be written there. 



[0017] Incidentally, because a control program contains a great deal of data, when it is 



transmitted to a vending machine (1) from a hand-held teraiinal (2), it ordinarily takes a 
long time to transmit. Thus, the control program is compressed and stored in the hand- 
held terminal, and the transmission from the hand-held terminal (2) to the vending 
machine (1) is of compressed data. In this case, the vending machine (1) that received the 
compressed control program decompresses the control program, and then writes it to the 
allocated area of the Flash ROM. 

[0018] For the compression method of the control program, although there are methods 
for compressing data that use software, and hardware, or a data compression IC, 
generally, the processing speed of the latter is quicker and more advantageous. Especially 
if an IC exclusively used for decompressing the compressed control program is utilized in 
the main box (3), then decompression occurs at the same time as it is received. In 
contrast, because it takes time for decompression if software is used, it becomes 
necessary to decompress the control program that was received only once it is loaded into 
RAM (9). 

[0019] [Effect of the Invention] 

As stated above, consistent with the vending machine main box of this invention, because 
a Flash ROM is used as the ROM for writing the control program of the vending 
machine, it is possible to rewrite the control program without exchanging the ROM. In 
addition, using a Flash ROM has made it not only possible to rewrite the control 
program, but it has also made it possible to load the control program during manufactwe 
at the factory. 

[0020] Moreover, with respect to the portable terminal for the vending machine of this 
invention, since the control program for the vending machine is stored in a portable 
terminal, using said approach makes it possible to simply read the control program into 
numerous vending machines. 

[0021] And, with respect to the method for rewriting the vending machine control 
program for this invention, it is possible to rewrite the control program efficiently, 
because said control program can be rewritten by transmitting said control program to a 
Flash ROM in the vending machine main box. Additionally, rewriting occurs when the 
portable terminal communicates with the vending machine during the vending machine 
attendant's daily work, and the attendant can rewrite the control program without being 
particularly aware of doing so. 

[0022] Furthermore, if the control program is transmitted as compressed data, the 
transmission time can be significantly reduced, and the efficiency can be fiirther 
improved. 

Simple explanation of diagrams: 

[Diagram 1] shows the vending machine and the hand-held terminal communicating. 
[Diagram 2] shows a configuration outline of the vending machine main box. 



[Diagram 3] shows the hand-held terminal connected to the personal computer at the 
workplace. 

Explanation of points: 
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